Experimental and theoretical studies of the ferroelastic domain structure of the (NH 4 ) 3 H(SeO 4 ) 2 crystal in phases III and IV are performed. Using the refined structural data the orientations of W -and W 0 -type domain walls, as well as the temperature evolution of the domain structure are investigated. It is shown that in spite of the fact that the room temperature phase III has a triclinic symmetry with small deviations from monoclinic, the domain structure in this phase differs strongly from the structure in the case of a monoclinic symmetry which has been previously accepted in this temperature range. In the monoclinic phase IV all the W 0 -type domain walls lie almost in parallel to the (001)-plane which explains the invisibility of W 0 walls after III-IV phase transition during the observation of the domain structure in the (001)-plane.
Introduction
The (NH 4 ) 3 H(SeO 4 ) 2 crystal belongs to the family of hydrogen disulphates and diselenates of the chemical formula M 3 H(XO 4 ) 2 , where M denotes NH 4 , K, Rb and Cs. The crystalline structure of the family is characterized by dimers formed by XO 4 tetrahedra linked with H-bonds. The dynamics of the XO 4 groups and the proton ordering in crystals result in a sequence of phases exhibiting various long-range orderings. The following phase diagram is now accepted for the (NH 4 )). Orientations of the crystallographic axes of phases III and IV in the hexagonal setting perpendicular to the x 3 -axis are shown in gure 2. Observations of the ferroelastic domain structure in phases III and IV have revealed a drastic change of the domain wall orientations at the transition III-IV. The domain walls separating ferroelastic domains with di erent values of the components of the spontaneous strain tensor can be of two types: three domain walls of the W-type with crystallographically prominent and independent of temperature directions, and the W 0 -type domain walls with orientations varying with the temperature change. In our case both types of boundaries are observed in phase III, whereas in phase IV only the W-type domain walls were noticed in the plane of observation ( gure 3). Theoretical analysis of the domain structure is based on the theory of Sapriel 14] . In our case, after transition from the trigonal prototype phase R 3m to the ferroelastic phase C 1, six di erent orientational states (domains) can exist 15] and, consequently, 12 permissible domain walls are predicted 14].
The components of the spontaneous strain tensor e s ij (S k ) can be determined where N denotes the number of orientational states, e(S k ) is the strain tensor for orientational state S k .
In the case of the 3m ! 1 transition and with the additional condition that the 3-folded axis is parallel to the Cartesian coordinate axis x 3 and 2-folded axis -to x 2 in phase 3m, the components e s (S k ) have the following form: The orientations of permissible domain walls between two adjacent domains S k and S l can be determined from the strain compatibility condition 14]:
(e s (S k ) ij ? e s (S l ) ij )x i x j = 0:
Substituting the spontaneous strain components (2.2) into (2.4), the following equations for domain walls can be obtained: Setting formally = = 90 we obtain the monoclinic structure from the triclinic one, in this case e 12 domain walls is observed after a phase transition to the triclinic phase III.
Conclusions
Despite the fact that the determined in 3] symmetry of the room temperature phase of the (NH 4 ) 3 H(SeO 4 ) 2 crystal deviates in a small degree from the accepted in previous investigations monoclinic, the domain structure in this phase di ers drastically from the structure in the case of a monoclinic symmetry. This di erence manifests itself in the number of permissible domain walls (nine W 0 -type walls instead of three for the monoclinic phase), as well as in its orientations. In particular, the slight deviations , from 90 induce a signi cant separation of W 0 2 -and W 0 3 -domain walls and the angles between the W 0 -walls and the (001)-plane di er strongly from the previously reported in 8,9] value 47.3 .
In the case of the monoclinic phase IV, all domain walls of the W 0 -type lie almost parallelly to the (001)-plane. This result con rms disappearance of the domain walls of the W 0 -type in the plane of observation when crystal transforms into phase IV.
